Ol 

00 

ro 

CD 

oo 




""RU"" 



(13) 



2 058 298 C1 

(51) mhkb c Q7 c 67/03j 69/24, 69/52, C 
11 C 3/04 



POCCHfiCKOE ArEHTCTBO 
HO flATEHTAM U TOBAPHbIM 3HAKAM 



( 12 > Oni/ICAHME M3QBPETEHH51 K riATEHTY POCCHl7iCKOl/i OEflEPALjHH 



(21), (22)3a*BKa: 5011430/04, 28.06.1991 

(30) npnopnTeT: 29.06.1990 AT A 1386/90 

(46) AaTa ny6nw<aLi>in: 20.04.1996 

(56) CcbinKn: 1. Wimann. Enzyrlopadie d.techn. 
Chemie 4-e msa t.11 c.432, 1976. 2. riaTeHT 
BennKo6pMTaHMM N 2051786, kji. C 07C 67/03, 
ony6/iMK. 1980. 3. riaTeHT BejiMKo6pMTaHMW N 
2072167, ten. C 07C 67/03, ony6/iMK. 1981. 

(86) 3aflBKa PCT: 

AT 91/00076 (28.06.91) 



(71) 3aflBkiTe/ib: 

<Porenb yHA Hoot H HAycrp wanna re H6ay 
re3enbUia<J)T m6X (AT) 

(72) M3o6peTaTenb: TeoAop BnMMep[ATJ 

(73) naTeHTOo6naAaTenb: 

Ooreiib yHA Hoot MHAycrp wanna re H6ay 
re3ejibuja4>T m6X (AT) 



o 

oo 
o> 

CM 
00 



(54) CnOCOB nO/iyMEHUH CJlOKHblX 30MPOB >KHPHb!X KMCJIOT 



(57) Pe0epaT: 

Mcno/ib30BaHne: 
npoMbiai/ieHHocTM. 
cno>KHbie act>npbi 

OAHOBa/ieHTHblX 



B MeAML^MHe, nULl^eBOM 

CyiAHOCTb: npoAyKT 

>KHpHblX KMCTIOT HH3LUHX 

cnnpTOB. CoAep>KaHMe 



ncxoAHbix rriMMupMAOB wwpHbix KMcnoT MeHee 
1,5%. PeareHT 1: rnni^epnAbi KnpHbix kmcjiot - 
pacjMHi/ipoBaHHbie nnn HepacpHHwpoBaHHbie 
HaTyparibHbie pacTwejibHbie Macna, 
coAepwamue ao 20% CBo6oAHbix kucjiot. 
PeareHT 2: HuswHfl arn0aTMMecKM« cnnpT. 
ycnoBMfl npoL^ecca: b npucyTCTBun ocHOBHoro 



KaTajiM3aropa-rMAPooKCM win axiKorojiHT 
menoHHoro win Lii,enoMHO-3eMenbHoro MeTanna, 
KOTopwCi GepeTCfl b KonnnecTBe 0,025 - 0,095 
Monb Ha 100 r mui^epMAa, cnupT ncnonbayeTca 
b KonnMecTBe 0,1 - 5,0% b pacnere Ha Maccy 
cno)KHoro scjwpa aoipHOfl KucnoTbi npn 5 - 40°C 
n aTMOcx})epHOM AaaneHMM, nocne Hero 
npoBOAflT OTCT3M BaH ne ™>Kenofl cfjaabi n 

CJlOJKHblfl 3Cf)Hp >KHpHOfi KMCJIOT bl OTAefiflJOT B 

BMAe HaAOcaAOMHoW >kmakocth. 6 3. n. 0-ribi, 1 
Ta6n. 
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(54) METHOD FOR PRODUCTION OF ESTERS OF FATTY ACIDS 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: glycerides of 
fatty acids, refined or unrefined natural 
vegetable oils containing up to 20 % of free 
acids are used as reagent 1. Lower aliphatic 
alcohol is used as reagent 2. Reaction is 
carried out at 5-40 C and atmospheric 
pressure in the presence of base catalyst. 
Hydroxide or alcoholate of alkaline or 
alkaline-earth metal (its quantity being 



0.025-0.095 moles per 100 g of glyceride) is 
used as mentioned above catalyst. 0.1-5.0 % 
of alcohol as calculated for mass of ester 
also is used. Reaction is followed by 
sustaining of heavy phase, ester of fatty 
acid is separated as supernatant liquid. 
Desired product represents esters of fatty 
acids and lower alcohols. EFFECT: improves 
efficiency of method. 7 cl, 1 tbl 
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M3o6peTeHne othochtca k cnocooy 
nonyneHMfl cnowHbix sctwpoB >KnpHbix kmcjiot 

M/MJiM CMecefi CJlOKHblX OtpUpOB >KMpHblX KMCJIOT 
HM3LUHX OAHOaTOMHblX CnnpTOB C 1-5 C-aTOMaMM 

nyTGM B3anMOfleC^CTBM« rnnuepuflOB >KnpHbix 
kmcjiot c HH3LUHMM cnMpTaMM B npucyTCTBMM 
ocHOBHbix KaTannaaTopoB. 

nonyMaeMbie comacHo m3o6pgtghmkd 

CJ10>KHbie 34>Hpbl )KHpHblX KMCJIOT B 3aBMCMMOCTH 

ot ncnonb3yeMbix mcxoahwx MaTepnanoB 
npuroAHbi, HanpuMep, b KanGCTBG 
ctDapMai^eBTMMecKoro, amgtmhgckoi"o mjim 

KOCMGTMHGCKOI"0 Cbipbfl, B KaHGCTBG flH3eJlbHb!X 

TonnuB, b KaneciBe >kmakmx TonnuB mjim b 
KaMecTBe n po m G>Ky toh h bix npoAyKTOB Ann 
nonyneHUfl Apyrux npon3BOAHbix >KnpHbix 
kmcjiot, KaK >KnpHbie cnnpTbi, 

noBepxHOCTHO-aKTMBHbie BemecTBa u t.a. a 
TaioKe A^fl nonyHeHHfl CMa30HHbix MaTepnanoB. 

BcneACTBue cBoefi npuroAHOCTM b KanecTBe 
Anse/ibHbix TonnMB rawe cno>KHbie o<pv\pb\ 
KnpHbix kmcjiot b nocneAHee bpgma nojiyHMJiM 
6ojibLuoe 3Ha^eHne no coo©pa>KGHMflM 3amMTbi 
OKpyxaKDu^e^ cpeAbi, no npn^nHaM 3aMeHbi 
ycTapeBOJMX oojigg hobwmm mctohhmk3mm 
3Heprnn, a TaiOKe b cbh3M co CBflsaHHOfl c 
ce/ibCKMM xo3flftcTBOM npo6neMa™KOM. 

nojiyneHMe t3kmx cno>KHbix sqbMpoB >KnpHbix 
kmcjiot m3Bgctho a^bho. Mx nonynatoT B 

npOMblLUJlGHHOM MaCUJTa6G B ochobhom nyTGM 

KaTannsnpyGMoro ocHOBaHMflMn 

B3aMMOAG«CTBMfl fTIMU.GpMAOB >KHpHblX KMCJIOT C 
HM3UJMMM CnnpTaMM, npMHGM B npUHL^MriG 

nocTynaioT TaK, hto muL^GpHAbi >KnpHbix kmcjiot 

BBOA^T BO B3aHM0A6fiCTBMG C HH3LUHM cnnpTOM 

b npucyTCTBHM ocHOBHoro KaTann3aTopa npn 
peaKi^noHHbix ycnoBMflx, paanMnaioiuMXCfl b 
3aBncnMocTM ot mcxoahoto MaTGpMajia, npuMGM 
nocnG npoMCUJGAWGfl nGpGSTGpucpMKai^MM 

pGaKl^MOHHafl CMGCb pa3AGJlflGTCfl Ha Tfl)KGJiyiO 

cfca3y v\3 6ojiG6 mjim mghgg hmctohd rnMLjepMHa M 
Ha 6ojigg jiGrKyjo o>a3y, cocTOflmyio M3 cno>KHbix 

34>MpOB >KMpHblX KMCJIOT C HM3UJMMM CnnpTaMM. 
PGa KI4MOH HbIG yCJIOBMfl 3aBMCflT OT 

ncno/ib3yGMbix f CMOTpn no oocTOHTGJibCTBaM, 
mni^GpnAOB >KnpHbix kmcjiot. HanpMMGp, 

M3B6CTHO, HTO MaCJia M KMpbl npMpOAHOfO 
npOMCXO>KAGHMfl, KOTOpbIG OOblHHO 

npMMGHflJOTCfl M B 33BMCMMOCTM OT 
npOHCXO>KAGHMfl M npGA"06pa6pTKM MOryT MMGTb 
CO Ae p)K3 H M G CBOGOAHblX )KHpHblX KMCJIOT BnflOTb 
AO 20% M OOJ1GG, B npMCyTCTBMM OCHOBHblX 

KaTanMsaTopoB npM tg m n g paTy pG okojio 240 °C 
m Aas^ieHMM npMMGpHO 100 6ap wioryT 

nGpGSTGpMCpML^MpOBaTbCfl C nOMOLLJbK) 

7-8-KpaTHoro MonapHoro M36biTKa cnMpTa [1] 

1/I3BGCTHO, HTO T3KMG nGpG3TGpMCf)MKaL^MM 

MoryT ocy LUjGCT an a t b npM TGMnGpaTypax 

npMMGpHO OKOJIO TGMnGpaTypbl KMnGHMfl 

McnoJib3yGMoro cnMpTa m npM HopiwajibHOM mjim 

CJIGrKa nOBblUJGHHOM A3BJ1GHMM C nOMOU4bK) 
MGHbUJMX M36blTKOB HM3UJMX CnMpTOB, GCJ1M 

Mcnojib3yGMbiG Macna m >KMpbi npGABapMTGJibHo 

npaKTMHGCKM HG^TpaJlM30BaHbl nyTGM T3KMX 

cnoco6oB, KaK HGpGroHKa, u^GnoHHan 
3KCTpaKu,MJi, KaTanMSMpyGMafl kmcjiotoK 

n p& ABa p MTGfl b Ha n 3TGpMCj)MKai4Mfl M T.A- AO 

MaKCMManbHoro coAep>KaHMfi cBo6oAHbix 

>KMpHblX KMCJIOT 0,5% M 3aTeM BblCyLUeHbl [2] 

M3BGCTHO, MTO MaCJia M JKMpbl npM 
HOpMaJlbHOM A3BJ1GHMM M TGMnGpaTypG 
OKpyJKaJOLi^G^ CpGAbl nGpGSTGpMC^MUjMpyKDTCfl C 
nOMOU4bK) CTGXMOMGTPMHGCKMX KOJ1MHGCTB 
HM3UJMX CnMpTOB B npMCyTCTBMM 1,0-1,7 Mac. 

rMAPoKCMAa KaJiMfl, b pacMGTG Ha Maccy 



Mcnonb3yGMoro «Mpa mjim Macna. 

3HaHMTGJlbHyK) MaCTb M3BGCTHblX CnOCOSOB npM 
3TOM npGACTaBJlflGT OHMCTK3 CJlOXHblX 30j)MpOB 
>KMpHb!X KMCJIOT, B OCOSGHHOCTM yASJlGHMG 

Mcnorib3yeMoro KaTanM3aTopa [3] 

5 Cyii^GCTBGHHblMM HGAOCT3TKaMM M3BGCTHblX 

CnOC060B ABJlflKOTCfl TaKOBbIG, MTO B CJiyMaG 
npMMGHGHMfl 60J1GG BblCOKMX TGMnGpaTyp M 

AaBJiGHM^, a TaioKG M36biTKa cnMpTa TpG6yK)TCfl 

AOpOrOCTOflUJ.MG pG3KT0pbl M BblCOKMG 
1Q SHGprGTMMGCKMG 3aTpaTbl MJIM MCnOJlb3yGMWG 
MaCJia M >KMpbl Hy>KHO HG«TpaJlM30BaTb M 
BblCyLUMBaTb, HTO TaiOKG npGAyCM3TpMBaGT 

AoporocToymj,yio annapaTypy, mjim cTGnGHM 

nGpG3TGpMCf)MKai4MM CJ1MUJKOM MaJlbl, 

COOTBGTCTBGHHO AOJ1M OCTaTOHHblX mMl4GpMAOB 
15 CJ1MUJKOM BGJ1MKM, HTO OC06GHHO MMGGT MGCTO B 
CnOC06aX C HG3HaHMTGJ1bHblMM M36blTK3MM 
CnMpTa MJIM CO CTGXMOMGTpMHGCKMMM 

K0J1MHGCTB3MM cnMpTa, 6naroAapfl HGMy 

CJ10>KHblG 3Cf)Mpbl )KMpHblX KMCJIOT Anfl 
60J1bUJMHCTBa L^eneM npMMGHGHM^ Hy)KHO 

20 noABGpraTb nocjiGAyKDiAGW nGpGroHKG, a 
yAajiGHMG KaTajiM3aTopa b cnynaG, KorAa sto 

OCyU^GCTBJlflGTCfl nyTGM npOMblBKM boaoC^, 
BCJ1GACTBMG 06pa30BaHMR 3MyJ1bCMM Bbl3blBa6T 
3HaHMTGJlbHblG 3aTpyAHGHMfl, KaCaKDL^MGCfl 

nocjiGAyiomGro pasAGJiGHMn o>a3, mjim b cnynaG 

25 BblMblBaHMfl C nOMOLAbJO KMCJIOT 3H3HMTGJlbHOG 
KOJ1MHGCTBO CBOSOAHblX KMCJIOT nGpGXOAMT B 

cjioKHoaqbMpHyjo cpa3y, a TaioKG b cjiynao 

npMMGHGHMfl MOH006MGHHMK3 nOflBJlfllOTCfl 
HGAOCTaTKM, CBfl3aHHblG C pGrGHGpat^MGM M 
3Q 06pa3yK)U4MMMCfl npM 3TOM CTOHHbIMM BOAaMM. 

Bee M3BGCTHblG CnOCOSbl MMGK>T TOT 
HGAOCTaTOK, HTO OHM OCyti^eCTBJlfllOTCfl TOJlbKO C 

noMOiAbto AoporocTOflLi^efl mjim cno>KHOfl 
annaparypbi m CBfi3aHHbiMM c 3TMM 

TGXHMHGCKMMM 33TpaT3MM M nOSTOMy no 
35 npMHMHaM pGHTaGGJlbHOCTM HG pGaJlM3yGMbl B 

Majibix m caMbix Majibix ycTaHOBKax. nosTOMy 

CymGCTByGT nOTpGGHOCTb B CnOC06G, KOTOpbl^ 
J1MUJGH yKa3aHHblX HGAOCTaTKOB M B 

oco6ghhoctm no3BOJiflGT nojiynaTb TaKMG 

CJ10>KHblG 3C>Mpbl WMpHblX KMCJIOT npM 

40 TeMnopaTypax OKpywaroinGfl cpGAbi m 
aTMOc4)epHOM AaBneHMM m no bo3MO>khoctm npM 

HG60J1bUJMX M36blTKaX CnMpTa C JlK)6blMM 
BblCOKMMM M npMMGpHO 100% -HbIMM CTenGHflMM 
nGpG3TGPMCf}MKai4MM, npM MMHMMaJIbHblX 

tgxhmhgckmx m annapaTypHbix 3aTpaTax, M3 

45 rJlMI^GpMAOB )KMpHblX KMCJIOT JlK)6orO 
npOMCXO)KAGHMfl B OHMLLJGHHOfl HilH 
HGOHMliJ.GHHO^ CpOpMG CnGU,MaJ1bHO C BblCOKMMM 
KOJIMHGCTBaMM >KMpHblX KMCJIOT M KOTOpblfi 

npMroAGH KaK Ann KpynHbix npoMbiujJiGHHbix 

5Q yCTaHOBOK, TaK M AHfl MaJlblX M caMbtx MaJIblX 
yCTaHOBOK. 

H GO)KM Aa H HO Hai^AGHO, HTO yKa3aHHbix 
HGAOCTaTKOB MO)KHO M36G)KaTb, TO GCTb 
yAOBJIGTBOpMTb yKa3aHHblG nOTpG^HOCTM 

GjiaroAapn TOMy, hto mMi4GpMAbi >KMpHbix 

55 KMCJIOT nGpG3TGpMO>ML^MpyK)T C nOMOLJ^bK) 

1,10-1 ,80 MOJib HM3LUGro cnMpTa b pacHGTe Ha 1 

MOJlb CBfl3aHHOfi B BMAG TJlMLJ.GpMAa >KMpHO« 
KMCTIOTbl, B npMCyTCTBMM COGAMHGHMW 
L^GJlOHHOrO MJIM Ui 1 GJ10HHO-3GMGJ1bHOrO MGTaJlJia 
B BMAG OKCMAa, TMAPOKCMAa, TMAPMAa, 

60 Kap6oHaTa, aLjGTaTa mjim ajiKorojiflTa, 

npGAHOHTMTGJlbHO B npMCyTCTBMM TMApOKCMAa 

HaTpM«, rMAPOKCMAa KajiMfl, anKorormTOB HaTpMfl 

M KaJlMfl HM3UJMX OAHOaTOMHblX CnMpTOB C 
KOJ1MHGCTBOM aTOMOB ymGpOAa BnJIOTb AO 5, B 
KOJIMHeCTBG, no MGHbUJGM MGpG, 0,025 MOJlb, 

npGAnoHTMTGJibHO 0,030-0,045 Monb b pacHGTG 
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Ha 100 r HcnonbayeMoro mni4epnfla >kmphom" 
KucnoTbi, BKHKJHafl to KO/iHHecTBO menoHHoro 
mjih ujejio4HO-3eMenbHoro MeTanna, KOTopoe 
3KBHBaneHTHO coAep>KaL^MMCfl b ncnojib3yeMbix 
rnnuepuflax WMpHbix kmcjiot CBo6oAHbiM 
>KnpHbiM KucnoTaM, nocne nponcLuefliue^ 
nepe3Tepki4>MKaLjnM m OTfleneHMfl mMLjepMHOBofi 
cfcasbi, Aria yflaneHUfl ocTaBUJMxcfl b 
cno>KH03ct)MpHoft <£a3e npMMecefi, b 
oco6eHHOCTn mni^epnH n ocTaTKM 
KaTa/inaaTopa, Ao6aBnfl»OT npM nepeMeiuMBaHKu 
0,1-5% (b pacneTe Ha cno>KHO-3ct>MpHyK> <pa3y) 
BOflbi nnn pa36aaneHHOM opraHMHecKofi mjim 
HeopraHnnecKOM KMcnoTbi, npMHeM KonnnecTBO 
comacyeTcw c ocTaromMMCfl b cno>KH03cf)MpHOM 
cfia3e KOJinnecTBOM menoHHoro mjim 
mejioMHO-3eMejibHoro MeTanna n cocTaBnaeT 
npeflnoMTMTexibHO 0,3-3% h Tnwenyio c£a3y 
nocne oTCTaMBaHuia neperoHHKrr. ripn stom 
nepe3TepMc|3HKaL4Mfo mo>kho ocymecTBnflTb b 
OAHy mjih HecKO/ibKO cjafiyitt, T.e. rnMijepMA 
wmphom" KucnoTbi nepesTepMcfeMLjMpyeTCfl jimGo c 
noMou^bK) Bcero KonvmecTBa HM3iuero cnnpia m 
KaTajiM3aTopa, n^co b nepBOfl cTaAMM 
ncnorib3yeTCfl To/ibKO nacTb Heo6xoflHMoro 
KonnMecTBa HMswero cnnpTa n KaTann3aTopa 
Ana nepe3Tepn0MKai4nn m nocne 
nocneflyioinero orcTanBaHMfl u OTfleneHUfl 
mkiuepuHOBO^ c£a3bi bo BTopofi cTaflMM MnM b 
Apyrux cTaAnax ocTaTOHHoe(Hbie) 
KonnMecTBo(Ba) HM3Luero cnnpTa m 
KaTann3aTopa Mcnonb3yioTCfl Ann 
nepe3Tepnci)MKaL4MM tskum we o6pa30M, npimeM 
AByx- m MHorocTaAn^Hbie cnoco6bi pa6oTbi 
bhocat c co6ofl npenMyii4ecTBO AaribHeflwero 
CHH>KeHnn M36biTKa cnnpTa. 

Ecjim nepesTepMCfinKai^HK) ocymecTBnflioT no 
AByxcTaAMfiHOMy cnoco6y pa6oTbi, to b nepBotf 
craAMM npeAnoHTMTenbHO ncnonbayroT 6/10-9/10 
Bcero Heo6xoAMMoro KonnMecTBa HM3iuero 
cnwpTa n KaTariM3aTopa, a bo btopom ctsahh 

1/10-4/10. npH AByX- H/JM MHOrOCTaAMWHOM 

cnocooe pa6oTbi Ao6aBKy boah mo>kho 
ocymscTBTiflTb HenocpeACTBeHHo nocne btopom 
M/iM, cmotp« no o6cTOflTenbCTBaM, nocneAHeM 
CTaAMM, t. e. 6ea npeABapnTenbHoro oTAeneHMH 
o6pa30BaBiue^cw bo BTOpofi nnn nocneAHefl 
craAMM rnnuepuHOBoii cfcasbi. 

nepe3Tepncf)HKai^M« comacHO 
npeAnaraeMOMy cnocooy npeAnoHTMTenbHO 
ocymecTBJifleTCfl npii TeMnepaType 
OKpyjKaMDineM cpeAbi npMMepHO 5-4 0°C m npn 
aTMOc0epHOM AasneHMM v\ MOKeT nposoAMTbca 

B niOOOM OTKpblTOM MJ1H 33KpblTOM COCyAe 

n*o6oro paaiviepa, KOTopbiiH npeAnoHTMTenbHO 
CHa6>KeH b ah nine cnycKHbiM ycTpoi^CTBOM. 
nepeMeiuMBaHMe mo>kho ocyLnecTan^Tb npn 
oS-beiwax mcxoaho^ cmgch BnnoTb ao npHMGpHo 
2000 n c noMoiAbK) sneicrpuHecKoW mhm 
cpyHKUMOHnpyHDLAe^ noA AaB/ieHMeM B03Ayxa 
npocTof^ nonacTHofl MeiuariKM mjim b cnyHae 
6onbiLiMX KoriMMecTB npeAnoHTMTenbHO b 

3aKpblTblX COCyAaX C nOMOinbK) CpMKCMpOBaHHO 

CMOHTMpoBaHHoK MGLua/iKu . Heo6xoAMMbie 
MaHMnynfli^MM mokho ocyiAecTBnflTb spyMHyK) 
nnn n»o6biM o6paaoM aBTOMaTM3MpOBaTb. 

ripM HaJIMHMH npMrOAHblX AOSMpOBOMHblX 

ycTpo^CTB, npMroAHoro peaiaopa, a TaioKe 

COOT BeTCT By K) U\B CMCTeMbl KOHTpona, 

npeAnaraeMbiK b m 306 peTe h m m cnoco6 mo>kho 
ocymecTB/iflTb TaioKe HenpepbiBHO. B k3M8ctb© 
rnni^epnAOB KnpHbix kmcjiot npuroAHbJ 
TpumMuepMAbi, KOTopbie ecTecTBeHHbiM 
o6pa30M HaxoA«TC« b pacTMTe/ibHbix Macnax m 
>Knpe, HanpMMep coeBoe Macno, nanbMOBoe 
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Macno m nanbMOBbiPi >kmp, KOKOcoBoe Macno m 
KOKocoBbi^ jki/ip, noAconHeMHoe Macno, 
pancoBoe Macno, xnonxoBoe Macno, nbHAHoe 
Macno, KacTopoBoe Macno, apaxMcoBoe Macno, 
onuiBKOBoe Macno, Macno M3 ceM^H cact)nopa, 
ocnuiHHMKa AByxneTHero Macno, orypeHHoi^ 
TpaBbi Macno, Macno ceMAH pokkobo^ My km h 
t.a. a TaioKe BbiAeneHHbie n3 yKa3aHHbix 
pacTMTenbHbix Macen m >kmpob MnM nony^eHHbie 

nyTeM MHTepSTepMC^MKaL^MM MnM CMHTeTMMeCKM 

npMroTOBneHHbie moho-, am-, m TpumnLiepnAbi, 
HanpMMep TpMoneMH, TpunanbMMTMH, 
TpucTeapnH, mnuepuHMOHooneaT, 
rnnnepMHMOHOAMCTeapaT m t.a. TaKxe 
oTpa6oTaHHbie Macna, HanpMMep 

MCnonb30BaHHblM npOKaneHHblft >KMBOTHblM >KMp. 

PacTMTenbHbie Macna m >Knpw mo>kho 
Mcnonb30BaTb pac^MHupoBaHHbiMn MnM 

HepaCf)MHHpOBaHHblMM [A Hap^Ay CO CnM3MCTblMM 
BetAeCTBaMM, B3BeiUeHHblMM BemecTBaMM kl 
ApyrMMM npMMecflMM, ohm MoryT coAep>KaTb 
CB060AHbie )KMpHbie KMCnOTbl B KonMHecTBe 
annoTb ao 20% u Bbiiue. 

B KaneCTBG HM3UJMX OAHOaTOMHblX CflUpTOB 
npMHMMaKOT BO BHMM3HM6 TaKOBbie C 1-5 

C-aTOMaMM, HanpMMep MeTaHon, 3TaHon, 
nponaHon, M3onponaHon, 6yTaHon, M3o6yTaHon, 
3-MeTMn-1-6yTaHon, aMnnoBbii^ cnupT 
6po>KeHHfl, HeoneHTunoawM cnMpT. 

B KanecTBe ocHOBHbix KaTan<43aTopOB 

npUHMMaiOT BO BHMMaHMe COeAMHeHMfl 

tuenoHHbix MnM LAenoHHo-3eMenbHbix MeTannoB 

B Cf>OpMe OKCMAOB, TMAPOKCMAOB, OIAPMAOB, 

KapCoHaTOB, aqeTaTOB unu anKoronnTOB hm3luhx 
cnMpTOB, npeAnoHTMTenbHO tmapokcma naTpm?, 
ruApoKCMA KanMfl, anKoronnTbi HaTpn« m Kannw 

HH3LUHX OAHOaTOMHblX CnMpTOB C 1 -5 

C-aTOMaMM. 

B KanecTBe opraHHMecKnx m HeopraHnnecKMX 
KMcnoT npMroAHbt, HanpMMep, yKcycHaa KMcnoTa, 
lAaBeneBaw KucnoTa, nMMOHHan KMcnoTa, 
AHTapHafl KMcnoTa, opraHMHecKMe 
cynbcjDOKucnoTbi wnM cnoxcnbie 30npbi cepHoii 
KucnoTbi, conflHaa KMcnoTa, a30THaw KMcnoTa, 
cepHafl KucnoTa MnM (|>occt)opHan KMcnoTa b 
pa36aBneHHOfi boao^ c^opMe, unM 
pa36aBneHHbie BOAHbie pacTBopbi Kucnbix 
conew, HanpMMep rMApocynbcf)aT KanMfl MnM 

HaTpMfl, MnM AMTMAPOCflOCCpaT HaTpMfl MnM 

KanMfl. 

060MMM CyiAeCTBeHHblMM OTnMHMTenbHbIMM 

npM3HaKaMM npeAnaraeMoro cnocoSa flBnaeTca 
KonMHecTBo Mcnonb3yeMoro KaTanM3aTopa, 
6naroAapfl neMy npM BbicoKoK CTeneHM 

3arp«3HeHHOCTM M BblCOKOM CO A^ p>Ka H M M B 

Mcnonb3yeMbix rnMuepMAax >KMpHbix KMcnoT 
CBo6oAHbix >kmphwx KMcnoT npM TeMnepaType 
OKpy>KaK)ii\eCi cpeAbi m aTMoc4)epHOM AaBneHMM 
npM TonbKo He3H3MMTenbHOM M36biTKe cnMpTa 
AOCTMraeTCfl nfo6aa BbicoKan CTeneHb 
nepesTepMqbMKai^MM m 6e3 bcakmx npoSneM 
OTCTaMBaHMe m oTAeneHMe mm^epMHOBOM c^a3bi, 
m nocneAyfounan nocne nepesTepMc^MKai^MM 
Ao6aBKa boaw MnM opraHMHecKOM, MnM 
HeopraHMHecKOi^ KMcnoTbi, 6naroAap« neMy 
ocyiAecTBnfleTcw 6e3 bcakmx npo6neM 
yAaneHne ocTaTKOB KaTanM3aTopa ms 

CnO)KH03Ct)MpHO« (£a3bl M APyrMX, OCTaK)l4MXCfl B 

cnoKHoacfeupHOM <fra3e npMMecefi, KaK rnMuepMH, 

C(DOCC}>aTMAbl M T.A- 

B npOTMBOnonO>KHOCTb M3BeCTHblM 

cnoco6aM, npM kotopwx yAaneHMe ocTaTKOB 
KaTanM3aTopa M3 cno>KH03c|5MpHOM cfjasbi 
ocymecTBnfleTCfl nyTeM oaho- MnM 

MHOrOKpaTHO^ npOMblBKM BOAO^ MnM KMCnOTaMM, 
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npuneM bo3HHK3K)T 6ojibLune aaTpyAHem/m 
BcneACTBHe o6pa30BaHnn 3Mynbcnn v\m 

06pa30BaHMfl CB060AHblX >KMpHblX KMCJIOT, 

AoporocTOflmero pa3AeneHHfl qba3 m 
nocneAytoinero BbicywMBaHMH, comacHO 
npeAnaraeMOMy cnocooy nponcxoAUT 
oTCTanBaHMe Tnwenofi 4)a3bi, KOTopan coAepwMT 
AoGaB/ieHHyio BOAy m yKa3aHHbie npuwiecu, a 
TaioKe ocTaTKM KaTajin3aTopa, 6e3 oopasoBaHMfl 
GMyjibcun, m ono>KH034)MpHyKD qba3y cnycTfl 
HecKonbKO nacoB mowho neperoHATb. 

XapaKTepn3yK)Li^y»o M3o6peTeHne Ao6aBKy 

BOAbl HeJlb3fl CpaBHMBaTb C 06bMHblMH B 

MSBecTHbix cnoco6ax npoueccaMH npoMbiBKM, 
hto bhaho H3 npMMeHaeMbix npeAnoMTMTenbHO 
comacHO n3o6peTeHn»o HesHannTeribHbix 
KO/innecTB BOAbi 0,3 -3% b pacneTe Ha 
cno>KH03c{)MpHyK) 4)a3y, a b HacTonu^eM cnynae 
penb MAeT o rnApaTM3ai^nn HaxoAfliMMxca b 

CJlOKHblX 30MpaX JKMpHblX KMCJIOT 6e3BOAHblX 

ocTaTKOB KaTanM3aTopa m muLiepnHa c 

nOMOI^bK) AOGaBJieHHOfl BOAbl. B 

npoTHBonono>KHOCTb npoueccaiw npoMbiBKH 
comacHO M3BecTHbiM cnoco6aM, cno>KHbie 
acjwpbi >KnpHbix KMcnoT , nocne npeAnaraeMotf 
comacHO M3o6peTeHi/iK) Ao6aBKH boaw n 
OTCTa m Ba hmp 6onee TfOKenofi cpa3bi, 
npaKTM^ecKH 6e3BOAHbi. B cnynae 
HeoGxo ah m oct n OTAeneHne Tflwenofl qba3bi 
mo>kho ycKopnTb c noMOLi^bio Koanecu,eHTHoro 
oTAenmejifl. BMecTO boaw TaioKe mo>kho 
npwvieHflTb pa36aB^eHHyio opraHMnecKyio hjih 
HeopraHMMecKyio KucnoTy, KaK yKcycHaa 
KMcnoTa, maBeneBaa KMcnoTa, nuMOHHan 
KMcnoTa, AHTapHafl KkicnoTa, opraHMHecKne 
cyribcf)OKncnoTbi mjih opraHMnecKne cno>KHbie 
scjwpbi cepHofl KucnoTbi, connHafl KHcnoTa, 
asoTHafl KMcnoTa, cepHaa KMcnoTa, cfcoccfcopHafl 

KHCflOTa MJ1M pa36aBJieHHbl« BOAHblfl pacTBop 

KMcnoB conn, KaK ruApocynbCpaT HaTpwifl win 
Kanwa, nnn AMrMAPoqbocqbaT HaTpufl win ksuimp, 

a MMeHHO B KOJlHMeCTBe 0,1-5% 

npeAnoMTMreribHO 0,3-3% npnneM 

KOHL^eHTpai^nn KMcnoTbi mhh KMcnofi conn 
copaaMepneTCP tqk, hto OHa, no MeHbiueM Mepe, 
3KBHBaneHTHa ocTa \o me m yea b cnowHosqoMpHofi 
qba3e KonnMecTBy KaTann3aTopa 

nepe3Tepn4)HKai4nn n, CBepx Toro, cocTaBrmeT 
BeriMMnHy BnnoTb ao 100% 3tot BapnaHT 
ocymecTBneHnfl Mcnonb3yeTcn rnaBHbiM 
o6pa30M TorAa. KorAa TonbKo oneHb 
He3HaMMTeribHbie KonnnecTBa ocTaTOHHoro 
KaTann3aTopa coAepxaTCfl b cnowHOsqbMpHofi 



06pa3yK)ma«cfl no npeAnaraeMOMy cnocooy 
mni4epnHOBaH qba3a, KOTopan oco6eHHo npn 
ncnojib30BaHMM mni^epnAOB >KnpHbix kuctiot c 

BblCOKOfl AOneM CB060AHblX >KMpHblX KMCJIOT 

MO)KeT coAep>KaTb 6ojibiune KOJiMnecTBa Mbin, a 
TaioKe o6pa3yK3ii^apcp nocne Ao6aBKn boaw 
TP>Kexiafl 0a3a, KOTopap coAep>KMT TaioKe 
rnnuepMH m Mbina, npeAnoMTnTenbHO MoryT 
o6pa6aTbiBaTbCfl KOHi^eHTpnpoBaHHoi^ 

4>OC4DOpHOM KMC/IOTOM. 

(IpeAnaraeMbiC^ b M3o6peTeHnn cnocoG He 
ncKHJOHaeT, MTo6bi TaKMM o6pa30M nonyHeHHbie 

CJ10>KHbie 3C|DMpbl )KMpHblX KMCJIOT, KaK 3TO 

TpeGyeT uenb npnMeHeHMP, c noMoiAbfO 
H3BecTHbix Mep noABepranncb AanbHeC^ujeCi 
OMncTKe, HaripnMep, nyTeM BaicyyMHO^ 
neperoHKH, yAaneHMP ocTaTOHHbix KonnnecTS 
HM3LUHX cnnpTOB nyTeM ncnapeHMn mjim 
OTAyBKofi, Aono/iHMTeribHoro BbicyujMBaHnp c 
noMOLUbJO CMJiMKarejiP, MoneKynnpHbix cut, npn 
noMou^n KoanecneHL^nn n t.A- yp&neHvw 6onee 
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BbicoKonnaBflLi^Mxcn HacTetf cno>KHbix sqbnpoB 
>KnpHbix kucjiot nyTeM BblMOpaWMBaHHfl, 
ynymueHMP i^BeTa n sanaxa unn CHnxeHMW 
nepOKCMAHoro nncna GnaroAapn o6pa6oTKe 
oTGe/ibHbiMM seMJiflMM m t. A- hjim nyTeM 
Ao6aBKM aAA^TMBOB, KaK noHM>Ka»oiHMe TOHKy 
3acTbiBaHna Beu^ecTBa, yjiynujaioQ^Me BP3KOCTb 
Beu^ecTBa, nHrn6nTopbi Koppo3nn, 3amnTHbie ot 
OKncneHMfl cpeACTBa, yxiyHUjaKDiAne L^eTaHOBoe 
Mi/icno BeLi^ecTBa, n t.A- npncnoca6riMBanMCb 
ki3BecTHbiM o6pa30M k cooTBeTCTByioQ^eCi i^enn 
npMMeHeHMn. 

ripenMyu^ecTBaMn npeAnaraeMoro cnoco6a 

B OC06eHHOCTM PBnfllOTCP TaKOBbie, HTO MO>KHO 

pa6oTaTb b cjiynae TO/ibKO He3HaHHTeribHbix 
M36biTKOB HH3LUMX cnnpTOB npn TeMnepaTypax 
OKpy>KaK)i^e« cpeAbi 5-40°C n aTMocqbepHOM 
AaBneHMM, ncnonb3yeMbie Macna m >Knpw He 
Hy>KHO noABepraTb HMKaKOM onncTKe m HapnAy co 
cnn3MCTbiMn BemecTBaMM, qbocqbaTMAaMM \a 
Apyn/iMU npMMecnMM ohm MoryT coAepKaTb 

Bn/IOTb AO 20% M BblLLie KHpHblX KMCJIOT, B 
33BMCMMOCTM OT MCnonb30BaHMP 

npeAnoHTMTenbHO yKasaHHbix KOJiMHecTB 
HMsiuero cnMpTa m KaTanM3aTopa 
nepesTepMqbMKaqMM mo>kho AOCTMraTb ntoGoM 
BbicoKOM cTeneHM nepesTepMc^MKaqMM, KOTopaa 
Anp MHorMX uejiei^ npMMeneHMP AeJiaeT 
MSJiMUJHe^ AanbHe^iuyio OHMCTKy, HanpMMep, 
nyTeM neperoHKM, KorAa cno>KHbie sqbMpbi 

MCMpHblX KMCJIOT AOn>KHb) npMMeHPTbCP B 

KanecTBe AMsenbHbix TonjiMB, Ann yAaJieHMfl 
ocTaTKOB KaTaxiM3aTopa He Tpe6yfOTc« HMKaKMe 
npoueccbi npoMbiBKM boao^ MnM KMcnoTaMM m 

HMK3KMX MOHHOOGMeHHMKOB, B CJiyHae, eCJIM 

Tpe6yeTCfl, mo>kho ocyuj.ecTBJiflTb 
neDe3TepMcfDMKai4MK) TaioKe npM TeMnepaType 
5 °C M HM>Ke, hto oco6eHHo MMeeT 
npeMMymecTBO b cnynae rnMi^epMAOB kmphwx 

KMCJIOT C HyBCTBMTenbHbIMM 

BblCOKOHaCblLUeHHblMM >KMpHblMM KMCJ10T3MM, K3K 

a m y -jiMHOJieBap KMcnoTa, 3^K03aHneHTa- m 
AOK03aHreKcaeHOBbie KMcnoTbi m noAo6Hbie, TaK 
KaK npeAOTBpaiAatoTCfl M30MepM3auMM, hto 
MMeeT 3HaneHMe Ann npnMeHeHMfl TaKMX 

CnO)KHblX 30MPOB >KVipHblX KMCJIOT Anfl 
CjDapMaueBTMHeCKMX, AMeTMHeCKMX M 

KOCMeTMHecKMX u,ejieR, m cno>KHbie sqbMpbi 

)KMpHblX KMCJIOT MO>KHO nonynaTb TeXHMHeCKM B 

BbicujeM creneHM npocTbiM o6paaoM. 

KonMHecxBO KaTajiM3aT0pa, ncnonb3yeMoro b 
npoi^ecce no npMMepaM, npnB©A©HO b Ta6jiMi4e. 

n p m m e p 1. PacTBop 1,83 r (0,33 MO/ib) 
rMApoKCMAa Ka/iMfl b 19 Mil MeTaHO/ia 
AooaBnflKDT k 100 r paqbMHMpoBaHHoro m 
HeMTpajiM30BaHHoro (KMcnoTHoe HMcno 0,07) 
pancoBoro Macna m b CTeicnflHHOM CTaKaHe 
eMKOCTbK) 250 MJi nepeMeujMBaioT b TeneHMe 15 
mmh c noMombK) MamMTHO^ MeujajiKM. nocne 
CTOflHMP 8 TeneHMe naca HaxoAPU4yK)C« Ha AHe 
cocyAa mMi4epMHOByio cj)a3y yAajiPiOT, 
HanpMMep, nyTeM OTcacbiBaHMfl nMneTKoK, 
Ao6aBnntOT 0,5 mh boaw m nepeMeujMBaioT 10 
mmh. nocne CTOflHMn b TeneHMe 12 h 
h a Aoca aoh Hy to KMAKOCTb yAa/ifltoT 
AeKaHTau,MeCi. OHa coctomt M3 npaKTMHecKM 
HMCToro MeTMnoBoro sc|)Mpa pancoBoi^ jkmphoR 
KMcnoTbi 6e3 o6Hapy>KMBaeMbix moho-, am- m 
TpMrnMU,epMAOB >kmpho^ KMcnoTbi m c 
coflep>KaHMeM 30Jibi 0,004% 

npMMep2. B cocyA eMKOCTbio 2000 n, 
ocHameHHbifi MeiuanKoW m cnMBHbiM 
ycTpoMCTBOM Ha AHe, noMeii^aioT 1618 Kr 
HepaqbMHMpoBaHHoro pancoBoro Macjia c 

COAep>KaHMeM CB060AHblX >KMpHblX KMCnOT 
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2,35% flo6aB/iflK)T pacTBop 27,8 Kr 
TexHunecKoro ruflpoKCMAa Kan ma (cooTBeTCTByeT 
24,5 Kr 100%-Horo KOH) b 240 n MeTaHona m 
nepeMeiuMBafOT 20 mmh. nocne BpewieHM 
OTCTanBaHMfl 3,5 h mnuepuHOByfo cfrasy 
cnycKaiOT co AHa cocyAa h nocne AOoaBKM 
pacTBopa 6,9 Kr TexHMHecKoro ruflpoKCHAa 
Ka/in« (cooTBeTCTByeT 6,1 Kr 100%-Horo KOH) b 
60 n MeTaHona CHOBa nepeMeniMBajoT 20 muh. 
3aTeM Tomac AooaBnaiOT 80 Kr BOAbi m 
nepeMeiunBawDT cneAyiOLAMe 5 muh. nocne 
CTOHHHfl b TeneHne hohm ™>Kenyio qbasy 
BbinycKawT nepe3 aho cocyAa. HaAocaAOHHa* 
>KHAKOCTb 6"e3 AanbHefiujefi o6pa6oTKM 
npuMeHneTCfl b KanecTBe AM3e/ibHoro TonriMBa. 
OHa coAep>KMT MeHee neM 1,5% ocraTOHHbix 
rriMLiepnAOB >KnpHbix kmcjiot m 0,008% 3oribi. 

n p m m e p 3. 5,2 r ruApoKCHAa Kanun 
pacTBOpflJOT b 23 r MeTaHona n 20 r 3Toro 
pacTBopa Ao6aBnfltoT k 100 r pancoBoro Macna 
c KucnoTHbiM HMcnoM 30 (npMMepHo 15% 
CBo6oAHbix >KnpHbix kmcjiot) m nepeMeuiMBaiOT 
15 mmh c noMOLUbio MarHHTHoii MeojariKH. 
CnycTfl 1 m coAep>Kau4yK) rnMLjepMH m KanneBbie 
Mbi/ia Tflxe/iyK) <$a3y yAanaioT n Ao6aartflioT 
ocTaBiueecn kojiumgctbo 8,2 r pacTBopa 
ruApoKCMAa Kannq b MeTaHone n CHOBa 
nepeMeiunBaJOT 15 muh. Cnyc™ cnepytou\iAft 
sac Tfwenyio cfcasy CHOBa yAanflioT, AOoaanflioT 
3 mji BOAbi m nepeMeiUMBaioT cnep,y\ou\v\e 10 
mmh. nocne AByxnacoBoro ctoahmh OTAenaioT 
HaAOcaAOHHyio XMAKOCTb ot MeTunoBoro 3<fcMpa 
pancoBofl aaipHofi KMcnoTbi. Oh coAepxnT 1,6% 

OCTaTOHHblX mML^epHAOB KMpHblX KMCJIOT H 

0,008% Kannfl. 

n p m m e p 4. 2,0 r ruApoKCMAa Kanun 
pacTBopfliOT b 22 mji MeTaHona m Ao6aBnaK)T k 
100 r noAcoiiHeHHoro Macna c kmc/iothum 
HkicnoM 5,2 h nepeMeiuMBaKJT 20 mmh c 
noMoinbio MamMTHO^ MewariKM. Cnyc™ 48 h 
OTAeiifltOT BbiAe/iMBLuyKXJfl rnML\epMHOByto (pazy, 
m HaxoAfliAMRcfl BBepxy MeTMnoBbifl scjwp 
noACO/iHeMHoro Macna nepeMeiuMBafOT 10 mmh 
BMecTe c 0,8 mji 10%-Hofi boahom* 

OpTOCfcOCCfcopHOfi KMCnOTbl. nocne CTOflHMfl B 

TeneHMe 12 m, nocne OTAeneHMn TfUKenofl 4>a3bi 
nonynaioT MeTMnoBbifl stfwp noAConHenHoro 
Macna c 0,5% ocraTOHHbix rnML^epMAOB >KMpHbix 
KMcnoT n 0,002% 3onbi. 

n p m m e p 5. PacTBop 2,5 r STMnaTa 
KanMfl b 18,4 r STaHona AOoaBnnioT k 100 r 
Hei^TpanM30BaHHoro Macna ocnMHHMKa 
AByxneTHero (KMcnorHoe HMcno 0,07) m 
nepeMeujMBaKDT c noMoiAbio MarHMTHotf 
MeiuanKM npM reMnepaiype 0-5°C b TeneHMe 30 
mmh. Cnycm 2 h oTAen«K)T rnMi^epMHOByK) cj)a3y 
m HaAocaAOMHyio >KMAKOCTb nepeMeoiMBaKDT 5 
mmh c 1 Mn BOAbi. nocne OTCTaMBaHMfl Tflwenotf 
o>a3bi HaxoAfliMM^cn CBepxy cnoKHbitf ocpwp 
OTAenfliOT. Oh He coa©P>kmt hukskhx 
o6Hapy>KMBaeMbix KonMHecTB mMuepMAOB 
>KMpHbix KMcnoT m coAepxaHne KanMn 
cocTaBnaeT 15 ppm. ra30Baa xpoMaiorpaMMa 

>KMpHblX KMCnOT MA6HTMHH3 TaKOBO^ 

McnonbsyeMoro Macna ocnMHHMKa AByxneTHero. 

HeT HMKaKMX ABneHUM M30MepM3aL^MM. 

n p m m e p 6. 100 r Macna ms ceM^H 
MacnMMHO^ nanbMbi c HMcnoM oMbineHMfl 250 m 
KMcnoTHbiM HMcnoM 16 nepeMeujMBaK)T b 
TeneHMe 20 mmh c pacTBopoM 2,5 r TMAPoKCMAa 
HaTpMfl b 22 Mn MeTaHona. nocne ctohhmh b 
TeMeHMe naca rnMi4epMHOByK) cf)a3y oTAen^ioT, k 
HaAOcaAOHHO^ >kmakoctm Ao6aBn«K)T 1,5 Mn 
BOAbi m nepeMewMBaioT cneAyioiUMe 10 mmh. 
nocne OTCTaMBaHMn Tfl>Kenoii cfeasw 
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HaxoAfliAMtfcfl CBepxy MeTMnoBbifi scJdmp Macna 
ceMAH MacnMMHo^ nanbMbi coa©p>kmt 2% 
ocTaTOHHbix rnni4epMfloB m 0,1% 3onbi. 

n p m m e p 7. 1,56 r MeTannMMecKoro 
KanMA pacTBopaioT b 48 r HeoneHTMnoBoro 
cnMpTa, 3tot pacTBop Ao6aBnaioT k 100 r 
pacjDMHMpoBaHHoro KOKocoBoro Macna (HMcno 
oMbineHMA 260, KMcnoTHoe MMcno 0,3) m 
nepeMeuuMBaiOT 30 mmh c noMou^bK) MarHMTHO^ 
MeiuanKM. nocne ctohhmh b Te^eHMe 24 m 
rnML^epMHOByio cfiaay OTAen^ioT m 
HaAocaAOHHyio >KMAKOCTb nepeMeujMBaioT 10 
mmh c 3 Mn BOAbi. nocne OTCTa m BaH m s\ T^KenoM 
*a3bi HaxoAflLUMficfl CBepxy HeoneHTMnoBbiPi 

3Cf)Mp KOKOCOBOM )KMpHOM KMCnOTbl COAep>KMT 
1 ,3% OCTaTOMHblX mML^epMAOB >KMpHblX KMCnOT M 

0,01% 3onbi. 

OopMyna M3o6peTeHMfl: 

1. CnoCOB nOflYMEHMfl Cno>KHblX 
30MPOB >KHPHblX KUCJIOT HM3UJMX 
OAHoaTOMHbix cnMpTOB c 1 5 aTOMaMM yrnepOAa 
nyTeM nepeaTepMqbMKaL^MM rnMi^epMAOB >KMpHbix 

KMCnOT C nOMOLAbtO HM3LUMX OAHOaTOMHblX 
CnMpTOB B npMCyTCTBMM OCHOBHOrO 

KaTanM3aTopa, OTnMMaioiAM^cfl TeM, mto b 
Ka^ecTBe McxoAHbix rnMi^epMAOB >kmphwx KMcnoT 
Mcnonb3yiOT paqbMHMpoBaHHbie MnM 

HepacJ>MHMpoBaHHbie HaTypanbHbie 
pacTMTenbHbie Macna, coAepMcau^Me ao 20% 

0BO6OAHblX KMCnOT, B KaHeCTBe OCHOBHOrO 

KaTanM3aTopa McnonbsyioT rMApooKMCb MnM 
anraronflT menoMHoro MnM u4enoMH03eMenbHoro 
MeTanna, npM stom Ha 100 r rnMi^epMAa >KMpnoi^ 
KMcnoTbi Mcnonb3yK)T 0,025 0,095 Monb 
KaTanM3aTopa, BKmonan to Kon MMecTBo 
KaTanM3aTopa, KOTopoe SKBMBaneHTHo 
coAep>KaiHMMcn b Mcnonb3yeMbix pacTMTenbHbix 

MaCnaX CB060AHblM >KMpHblM KMCnOTaM, a 
HM3LUMM" OAHOaTOMHbIM CnMpT MCnonb3yK)T B 

M36biTKe b KonMMecTBe 1,10 1,80 Monb Ha 1 

MOnb 3TepMCt)MUMpOBaHHOM mHI4epMHOM )KHpHOil 

KMcnoTbi m npoLjecc npoBOAflT npM 5 - 40 °C m 
aTMocq^epHOM AaBneHMM, nocne nero k 
peaKL^MOHHO^ Macce npM nepeMeujMBaHMM 
Ao6aBnniOT boay MnM pa36aBneHHyio 
HeopraHMMecKyio KMcnoTy b KonMMecTBe 0,1 
5,0% b pacneTe Ha Bee cno>KHoro scJ)Mpa 
>KnpHOM KMcnoTbi, nocne Mero npoBOA^T 
OTCTa m Ba h m e ™>Kenofi q^asbi m cno)KHbi« stywp 

XMpHOM* KMCnOTbl OTAenfllOT B BMA6 

HaAOcaAOHHOM >kmakoctm. 

2. Cnoco6 no n.1, OTnMHaioLUMMCfl TeM, hto 
ochobhoK KaTanM3aTop Mcnonb3yioT b 
KonMMecTBe 0,030 0,045 Monb Ha 100 r 
rnnuepMAa jkmphom KMcnoTbi. 

3. CnocoS no n.1, oTnMMaioiAM^Cfl TeM, hto 
nepe3TepMc(DMKai4Mto ocyiAecTBnflioT 
AByxcTaAM^Ho, npM stom Ha nepaofl ctbamm 
Mcnonb3yK)T 6/10 9/10 b L^enoM Mcnonb3yeMoro 
KonMHecTBa oAHoaTOMHoro cnMpTa m 
KaTanMsaTopa m Ha BTopofl cTaAMM 4/10 1/10 b 
i^enoM McnonbsyeMoro KonMHecTBa 
o ah oaTOMHoro cnMpTa m KaTanM3aTopa 
nepesTepMC^MKai^MM. 

4. Cnocoo" no n.1 MnM 2, oTnMHaioii^M^cfl TeM, 
hto b KanecTBe HaTypanbHoro pacTMTenbHoro 
Macna Mcnonb3yioT nanbMOBoe, Mnw KOKOcoBoe, 
MnM noAconHeHHoe, MnM pancoBoe Macno, MnM 
Macno ocnMHHMKa AByxneTHero. 

5. Cnoco6 no nn.1 3, OTnMHaioinMPicfl TeM, 
hto b KanecTBe ocHOBHoro KaTanM3aTopa 
Mcnonb3yioT rMApooKMCb HaTpMfl, MnM 
rMApooKMCb KanMfl, MnM anKoronqTbi HaTpMfl MnM 

KanMP OAHOaTOMHblX CnMpTOB. 

6. Cnoco6 no nn.1 4, OTn una hdlam Pica TeM, 
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mto b KanecTBe oAHoaTOMHoro cnnpia 
ncno/ib3yioT MeiaHon, win aiaHon, win 
HeoneHTMnoBbiM crinpT. 

7. Cnoco6 no nn.1 5, oninMaK)inntfcfl TeM, 
mto b KaMecTBe pa36aBneHHofl HeopraHHMecKOfi 



KMcnoTbi ncno/ib3yioT 0occ{DopHyK) KucnoTy m ee 
KonnnecTBO aojdkho 6biTb oKBMBaneHTHo 
u^e/ioHHOMy KaTann3aTopy, coflepwameMycfl b 

0a3e 3(£kipOB xwpHbix KHCJIOT. 
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CocTdB KaTann3aT0pa, Mo/ib 
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